Experimental section

Materials and methods
Carbon-encapsulated iron nanoparticles (CEINs) were synthesized by the carbon-arc route. The protocol is described in detail elsewhere. 1 Ferrocenecarboxaldehyde (98%), 4-hydroxybenzaldehyde (98%), 4-carboxybenzaldehyde (97%), N-chlorosuccinimide (98%) were purchased from SigmaAldrich. D-(+)-mannose (>99%) and 2,4-dihydroxybenzaldehyde (>98%) were purchased from Fluka. Hydoxylamine hydrochloride (>99%), sodium hydroxide (>98%), triethylamine (>99,8%) were purchased from Avantor Performance Materials Poland S.A. All reagents were used as received without further purification.
Thermogravimetric analysis (TGA) was performed with a TA Q-50 instrument under nitrogen atmosphere and the heating rate of 10 °C min -1 .
Fourier transformation infrared (FT-IR) spectra were recorded in a transmission mode with a Thermo Scientific Nicolet iS5 spectrometer with the spectral resolution of 4 cm -1 . The samples were mixed with KBr and pressed in a form of pellets.
1 H NMR and 13 C NMR spectra were recorded on a Varian NMR System spectrometer (500 MHz, 125 MHz) in DMSO-d 6 (with calibration on the residual peak 2.50 ppm and 39.5 ppm, for 1 H NMR and 13 C NMR, respectively) or CDCl 3 (with calibration on the residual peak 7.26 ppm and 77.16 ppm, for 1 H NMR and 13 C NMR, respectively). The MestRe-C 2.0 software was used for the simulation of NMR spectra (MestRe-C NMR Data Processing Made Easy 4.9.9.6, 1996 -2006 .
The morphological details were analyzed by transmission electron microscopy (TEM) using a Zeiss Libra Plus instrument (accelerating voltage: 120 kV).
The XPS experiments were carried out using XPS system provided by SPECS Surface Nano Analysis GmbH, Berlin, Germany, equipped with XR 50 MF X-ray source and µ-Focus 600 monochromator (600 mm Rowland Circle), using monochromatized X-ray Al Kα emission line, photon energy 1486.6 eV, operating at 120 W, and Phoibos 150 hemispherical analyzer with 150 mm radius, NAP version, equipped with 2D-DLD detector.
The system base pressure was in the 10 -10 mbar range. Spectra were fitted using CasaXPS 1 (a) M. Bystrzejewski, A. Huczko and H. Lange, Sens. Actuators B, 2005, 109, 81-85; (b) J. Borysiuk, A. Grabias, J. Szczytko, M. Bystrzejewski, A. Twardowski and H. Lange, Carbon, 2008 , 46, 1693 -1701 software, version 2.3.17PR1.1 and the quantitative analysis were performed using CasaXPS built-in Scofield relative sensitivity factors.
Sonication of carbon materials was performed using a Bandelin Sonorex RK 100 H ultrasonic probe (ultrasonic peak output/HF power: 320W/80W; 35 kHz).
Synthesis of the oximes
Synthesis of 4-carboxybenzaldoxime, 4-hydroxybenzaldoxime, ferrocenecarboxaldehyde oxime, 2,4-dihydroxybenzaldoxyme
Aldehyde (6.0 mmol) and hydroxylamine hydrochloride (7.2 mmol) were placed in an agate mortar and ground together with an agate pestle. Solid sodium hydroxide (7.2 mmol) was then added and the mixture was ground further for 5 min at room temperature with the addition of 1 drop of methanol. The reaction mixture was left for 5 minutes, then ground for another 5 min with the addition of 1 drop of methanol. 4-Carboxybenzaldoxime, 4-hydroxybenzaldoxime, 2,4-dihydroxybenzaldoxyme) were isolated by washing of the crude mixture with diethyl ether. All impurities were undissolved. Ethyl acetate was used to isolate ferrocenecarboxaldehyde oxime. Finally, solvent was evaporated and the product was dried under high vacuum. The yields of the products were as follows:
The full conversion of the examined aldehydes into the corresponding oximes was confirmed by the 1 H and 13 C NMR spectra. The existence of the oximes in the format of (E)-isomers was confirmed by a comparison of the recorded NMR spectra with those reported in the literature. 
Synthesis of D-mannose oxime
D-mannose (6.0 mmol) and hydroxylamine hydrochloride (7.2 mmol) were placed in an agate mortar and ground together with an agate pestle. Solid sodium hydroxide (7.2 mmol) was then added and the mixture was ground further for 5 min at room temperature with the addition of 1 drop of methanol. The reaction mixture was left for 5 minutes, then ground for another 5 min with the addition of 1 drop of methanol. The crude mixture was washed with methanol to remove the inorganic salts and the residue was air dried. to give D-mannose oxime (84%).
The full conversion of the starting sugar material into the corresponding oxime was confirmed by the 1 H and 13 C NMR spectra. The existence of the oxime in the format of (E)-isomer was 
